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specific first dimensions and said second abrasive composite has a second shape having second 
specific dimensions, wherein each of said abrasive composites has a boundary defined by at least 
four planar surfaces, wherein adjacent planar surface! of one composite meet at an edge to define 
an angle of intersection therebetween, wherein at least one angle of intersection of said first abrasive 
composite is different from all of the angles of intersex tion of said second composite, said production 
tool comprising a structure having a plurality of adjao :nt three-dimensional cavities form on a major 
surface thereof, wherein each three-dimensional cayity is defined by a substantially distinct and 
discernible boundary which includes substantially 
dimensional cavity has a first shape having specific 
cavity has a second shape having second si 
three-dimensional cavities has a boundary defined hh 
planar surfaces of one three-dimensional cavity me 


therebetween, wherein aL least one angle of intersection of said first three-dimensional cavity is 


different from all angles of intersection of said sccor 
dimensional cavities comprise pyramidal shapes, 
surfaces which intersect to form a material-inclu 
wherein said material-included angle is a value 


specific dimensions, wherein a first three- 
H rst dimensions and a second three-dimensional 
ecific dimensions, wherein each of said 
at least four planar surfaces wherein adjacent 
t at an edge to define an angle of intersection 


;lut ie< 
frqm 


three-dimensional cavity, wherein said three- 
Iierein each pyramidal shape comprises planar 
ed angle at a distal end of said pyramid, and 
25° to 90°. 


19. (TWICE AMENDED) A production tool useful to shape an abrasive slurry into an array of 
three-dimensional nonidentical abrasive composites, said production tool manufactured by a method 
comprising: 

(A) preparing a master tool, the method comprising: 

(1) determining angles corresponding to facing right and left planar surfaces of 
adjacent three-dimensional shapes and wherein each of said angles has a value as measured between 
its planar surface and a plane which extends in a normal direction to said major surface and contains 
an edge of said pjanar surface in contact with said major surface, by the following substcps: 

(i) selecting an angle value between, but not including > 0° and 90° to 
-establish a-first-righl-half angle of 

shape with a random number generating means capable of randomly selecting an angle value 
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between, but not including, 0° and 90°; 

(ii) selecting an angle value between, but not including, 0° and 90° with 
said random number generating means to establish a first left half angle for a first left planar surface 
of a first left-side three-dimensional shape facing said first right planar surface of said first right-side 
three-dimensional shape; 

(iii) proceeding along a first direction extending linearly within said first 
imaginary plane to a second left planar surface of a second left-side three-dimensional shape located 
ad jacent said first left-side three-dimensional shape and using said random number generating means 
to select a value between, hut not including, 0° and 90° to establish a second left planar angle for said 
second left planar surface; 

(iv) using said random number generating means to select a value between, 
but not including, 0° and 90° for a second right planar surface of a second right-side three- 
dimensional shape facing said second left planar surface; 

(y) proceeding along said first direction to a third right-side three- 
dimensional shape located adjacent said second right-side three-dimensional shape; 

(vi) repeating said substeps (i), (ii), (iii), (iv), and (v), in thai sequence, at 

least once; 

(2) repeating step (1) except that the angles arc determined for left and right 
planar surfaces of adjacent three-dimensional shapes deployed in two adjacent rows in a second 
direction extending linearly within said first imaginary plane, wherein said first and second 
directions intersect; 

(3) using means to determine, for a given width of said surface of said master 
tool, locations of grooves required to be cut by a cutting means to form a series of intersecting 
grooves defining a plurality of three-dimensional shapes having said angles calculated by steps (1) 
and (2); and 

(4) providing a cutting means to cut grooves in said surface of said master tool in 
correspondence to said angles calculated by steps (1) and (2) and said groove locations determined 
by step (3) to form a series of intersecting grooves which define a pluralityof ihrcc-dimensional 
shapes upraised from said surface, each of said shapes being defined by a distinct and discernible 
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boundary including specific dimensions, wherein not alJ said three-dimensional shapes are identical; 
and 

(B) forming the production tool using the master tool. 

~20: (TWTrP - AMp^ppp) ft pi ul ii Plir . n tnnVfnr m ann fnrfi 1T ip <r an flhrafii vc article that 

comprises a major surface having deployed in fixed position thereon first and second three- 
dimensional abrasive composites, each of said composites comprising abrasive particles 
dispersed in a binder and having a shape defined by a substantially distinct and discenafole 
boundary which includes substantially specific dimensions, wherein said first abriurfve composite 
has a shape having specific first dimensions and said second abrasive composite4ias a second 
shape having second specific dimensions, wherein each of said abrasive composites has a 
boundary defined by at least four planar surfaces wherein adjacent planar Surfaces of one 
composite meet at an edge to define an angle of intersection therebetween, wherein at least one 
angle of intersection of said first abrasive composite is different from all of the angles of 
intersection of said second composite, said production tool comprising a structure having a 
plurality of adjacent three-dimensional cavities form on a major surface thereof, wherein each 
y — y. three-dimensional cavity is defined by a substantially disunct and discernible boundary which 
^ J includes substantially specific dimensions, whereinX^rst three-dimensional cavity has a first 

shape having specific first dimensions and a se^pud three-dimensional cavity has a second shape 
having second specific dimensions, wherein^each of said three-dimensional cavities has a 
boundary defined by at least four planar^surfaces wherein adjacent planar surfaces of one three- 
dimensional cavity meet at an edge to define an angle of intersection therebetween, wherein at 
least one angle of intersection of^aid first three-dimensional cavity is different from all angles of 
intersection of said second three-dimensional cavity, and wherein the production tool is a roll. 


21. (TWICE AMENDED) A production tool for manufacturing an abrasive article that 

/ 

compri ses ^ani ajor surface having deployed in fixed position thereon first and second three- 


difli£ttsiuiiid abrasi vi! ioiupoaitt&i-cacliof said composites comprising abrasive particles 



ispcrscd in a binder and having a shape defined by a substantially distinct and discernible 
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boundary -whi^h includes suDSiantially specific dimensions, wherein said nrst anrasive compos^ 
has a shape having specific first dimensions and said second abrasive composite has a seefJnd 
shape having second specific dimensions, wherein each of said abrasive compO£k£s has a 
boundary defined by at least four planar surfaces wherein adjacent plan^rgurfaccs of one 
composite meet at an edge to define an angle of intersection thepebetween, wherein at least one 
angle of intersection of said first abrasive composite is different from all of the angles of 
intersection of said second composite, said production tool comprising a structure having a 
plurality of adjacent three-dimensional cavities form on a major surface thereof, wherein each 
three-dimensional cavity is defined by ^Substantially distinct and discernible boundary which 
includes substantially specific dimensions, wherein a first three-dimensional cavity has a first 
shape having specific first dimensions and a second three-dimensional cavity has a second shape 
having second specific^imensions, wherein each of said three-dimensional cavities has a 
boundary defined by at least four planar surfaces wherein adjacent planar surfaces of one three- 
dimensional orvity meeL at an edge to define an angle of intersection therebetween, wherein ai 
least one^angle of intersection of said first three-dimensional cavity is different from all angles of 
imrrnrnhn of finiri n^mfl thr^-rlini f in N ional cavity t and wherein Jite-^^dtietiofl-^^ 
foil. 


257" (AMFMPFP) A r r nflnrtinn tool nnitnhlp fnrnnft in m a n ufactu rin g an abrasive article 
comprising a plurality of cavities, wherein the cavities each have dimensions defhnjig^hg'cavity, and 
wherein at least 10% of pairs of adjacent cavities have at least one^iinen^ion different between the 
two cavities of the pair. 




26. (AMENDED) A procjuetitm tool suitable for use in manufacturing an abrasive article 
comprising a pluraJit^of cavities, wherein the cavities each have dimensions defining the cavity, and 
wh erein.aHeast 3 0% of pairs of adjacent cavities have at least one dimension different between the 
"two cavities of the pair, 
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— "-(A MENDED) A pro d u ct i o n too l fcuitablcr tor use in manuf actunng an abrasiygj 
comprising a plurality of cavities, wherein the cayitic£jeacfr-terve^ defining the cavity, 

and wherein at least 50^L^>^airr6F^dj^ent cavities have at least one dimension different 
hr&vrrtrffc twn cavities of the pair, 



33. (TWICE AMENDED) A production tool suitable for usjb in manufacturing an abrasive article 
comprising a first and second plurality of cavities, wherein the/first plurality of cavities each have a 
first geomeLric shape and first plurality of angles forming the geometric shape and the second 
plurality of cavities each have a second geometric shape and second plurality of angles forming the 
geometric shape* wherein at least one of the angles of the firAt plurality is different from all of the 
angles of the second plurality of angles, and wherein the production tool is a coating roll. 

(TWICE AMENDED) A production tool suitable mr use in manufacturing an abrasive article 
* comprising a first, second, and third plurality of cavities,/wherein the first plurality of cavities each 
have a first geometric shape and first plurality of angles forming the geometric shape, the second 
plurality of cavities each have a second geometric shapa and second plurality of angles forming the 
geometric shape, and the third plurality of cavities eacH have a third geometric shape and third 
plurality of angles forming the geometric shape, wherein at least one of the angles of the first 
plurality is different from all of the angles of the second and third plurality of angles, wherein at least 
one of the angles of the second plurality i$ different pom all of the angles of the first and third 
plurality of angles, and wherein the production toolAs a coating roll. 


35. (TWICE AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a first, second, third, and fourth plurality of cavities, wherein the first plurality of cavities 
each have a first geometric shape and first plurality of angles forming the geometric shape, the 
second plurality of cavities each have a second/geometric shape and second plurality of angles 
forming the geometric shape, the third plurality of cavities each have a third geometric shape and 
"tbirUpluralit^^ 

fourth geometric shape and fourth plurality ff angles forming the geometric shape, wherein at least 
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one of the angles of the first plurality is different from alJ of the angles of the second, third, and 
fourth plurality of angles, wherein at least one of the angles of the second plurality is different from 
all of the angles of the first, third, and fourth plurality of angles, wherein at least one of the angles of 
the third plurality is different from all of the angles oy the first, second, and fourth plurality of angles, 
and wherein the production tool is a coating roll. 

36. (TWICE AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a plurality of cavities, wherein the cavities each have dimensions defining the cavity, 
wherein at least 10% of pairs of adjacent cavities have at least one dimension different between the 
two cavities of the pair, and wherein the production /tool is a coating roll. 


37. (TWICE AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a plurality of cavities, wherein the cav|tie$ each have dimensions defining the cavity, 
wherein at least 30% of pairs of adjacent cavities nave at least one dimension different between the 
two cavities of the pair, and wherein the production tool is a coating roll. 


38. 


(TWICE AMENDED) A production too 


comprising a plurality of cavities, wherein the cavities each have dimensions defining the cavity, 


suitable for use in manufacturing an abrasive article 


wherein at least 50% of pairs of adjacent cavjtie: 


l have at least one dimension different between the 


two cavities of the pair, and wherein the production tool is a coating roll. 

39. (TWICE AMENDED) A production toil suitable for use in manufacturing an abrasive article 
comprising a plurality of cavities, wherein the cpvitics each have a geometric shape, dimensions 
defining the cavity, and angles forming the geometric shape, wherein the angles are different in at 
least two of the cavities, wherein at least 10% of pairs of adjacent cavities have at least one dimension 
different between the two cavities of t{ie pair, and wherein the production tool is a coating roll. 


40r — — (-TWTGE-AMENDED)-A-production[tool suitable-for-use-in-manufacturing-an-abrasive-article- 
comprising a plurality of cavities, wherein, th^ cavities each have dimensions defining the cavity, 
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wherein at least two adjacent cavities have at least one dimension different between the two cavities, 
and wherein the production tool is a coating roll. 

41 . (TWICE AMENDED) A production tool suitableior use in manufacturing an abrasive article 
comprising a plurality of cavities defining at least a first m a second group, wherein a first group of 
cavities has a first shape and a second group of cavities hjjas a second, different, shape, and wherein 
the production tool is a coating roll. 



42. (TWTCE AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a plurality of cavities defining at least a fira and a second group, wherein a first group of 
cavities has a first size and a second group of cavities $as a second, different, size, and wherein the 
production tool is a coating roll. 

:,. 

comprising a plurality of cavities defined by substantially distinct and discernible boundaries which 
include substantially specific dimensions, wherein a first cavity has specific first dimensions and a 
second cavity has specific second dimensions, each of said cavities has a boundary defined by at least 
four planar surfaces wherein adjacent planar surfaces of one cavity meet at an edge to define an angle 
of intersection therebetween, wherein at least one jangle of intersection of said first cavity is different 
from all the angles of intersection of said second pavity, and wherein the production tool is a coating 
roiL 


44, (TWICE AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a first and second plurality of cavities, wherein the first plurality of cavities each have a 
first geometric shape and first plurality of anrfes forming the geometric shape and the second plurality 
of cavities each have a second geometric shape and second plurality of angles forming the geometric 
shape, wherein at least one of the angles of the first plurality is different from all of the angles of the 
Twonai)lujaJil^ 
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45. (TWICE AMENDED) A production tool suitable fdr use in manufacturing an abrasive article 
comprising a first, second, and third plurality of cavities, wherein the first plurality of cavities each 
have a first geometric shape and first plurality of angles fibnning the geometric shape, the second 
plurality of cavities each have a second geometric shapef and second plurality of angles forming the 
geometric shape, and the third plurality of cavities each/ have a third geometric shape and third 
plurality of angles forming the geometric shape, wherein at least one of the angles of the first plurality 
is different from all of the angles of the second and tnird plurality of angles, wherein at least one of 
the angles of the second plurality is different from all of the angles of the first and third plurality of 
angles, and wherein the production tool is an engraved metal toIK 

46. (TWICE AMENDED) A production tool/suitable for use in manufacturing an abrasive article 
comprising a first, second, third, and fourth plurality of cavities, wherein the first plurality of cavities 
each have a first geometric shape and first plurality of angles forming the geometric shape, the 
second plurality of cavities each have a second/geometric shape and second plurality of angles 
forming the geometric shape, the third plurality of cavities each have a third geometric shape and 
third plurality of angles forming the geometric shape, and the fourth plurality of cavities each have a 
fourth geometric shape and fourth plurality of angles forming the geometric shape, wherein at least 
one of the angles of the first plurality is diffident from all of the angles of the second, third, and 
fourth plurality of angles, wherein at Jea.st one of the angles of the second plurality is different from 
all of the angles of the first, third, and fourth plurality of angles, wherein at least one of the angles of 
the third plurality is different from alj of thfe angles of the first, second, and fourth plurality of angles, 
and wherein the production tool is an engraved metal roll. 

47. (TWICE AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a plurality of cavities, wherein the cavities each have dimensions defining the cavity, 
wherein at least 10% of pairs of adjacent cavities have at least one dimension different between the 
two cavities of the pair, and wherein the production tool is an engraved metal rolL 


S/01 12:45 F AX 612 30dV26 MUETING AND RAASCH ©Oil 


Supplemental Preliminary Amendment Page 10 of 32 

Serial No.: 09/520,032 
Filed: 6 March 2000 

For: TOOLS TO MANUFACTURE ABRASIVE ARTICLES 


48. (TWICE AMENDED) A production tool suftable for use in manufacturing an abrasive article 
comprising a plurality of cavities, wherein the cavities each have dimensions defining the cavity, 
wherein at least 30% of pairs of adjacent cavities nave at least one dimension different between the 
two cavities of the pair, and wherein the production tool is an engraved metal roll. 

49. (TWICE AMENDED) A production topi suitable for use in manufacturing an abrasive article 
comprising a plurality of cavities, wherein the cavities each have dimensions defining the cavity, 
wherein at least 50% of pairs of adjacent cavitjies have at least one dimension different, between the 
two cavities of the pair, and wherein the production tool is an engraved metal roll. 


50. (TWICE AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a plurality of cavities, wherein me cavities each have a geometric shape, dimensions 
defining the cavity, and angles forming thi geometric shape, wherein the angles are different in at 
least two of the cavities, wherein at least 10% of pairs of adjacent cavities have at least one dimension 
different between the two cavities of thejpair, and wherein the production tool is an engraved metal 
roll. 

5 1 . (TWICE AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a plurality of caviLies, wherein the cavities each have dimensions defining the cavity, 
wherein at least two adjacent cavities/have at least one dimension different between the two cavities, 
and wherein the production tool is ad engraved metal roll. 

52. (TWICE AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a plurality of cavities defining at least a first and a second group, wherein a first group of 
cavities has a first shape and a sedond group of cavities has a second, different, shape, and wherein 
the production tool h an engraved metal roll. 

. -53 v — — (7WIGE-AMENDED)/i\^ 


comprising a plurality of cavities defining at least a first and a second group, wherein a first group of 
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cavities has a first size and a second gro/jp of cavities has a second, different, size, and wherein the 
production tool is an engraved metal rc 

54, (TWICE AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a plurality of cavities defined by substantially distinct and discernible boundaries which 
include substantially specific dimeipions, wherein a first cavity has specific first dimensions and a 
second cavity has specific second dimensions, each of said cavities has a boundary defined by at least 
fcour planar surfaces, wherein adjacent planar surfaces of one cavity meet at an edge to define an angle 
of intersection therebetween, wherein at least one angle of intersection of said first cavity is different 
from all the angles of intersection of said second cavity, and wherein the production tool is an 
engraved metal roll. 

94. (AMENDED) A production tool suitable fcfe use in manufacturing an abrasive article 
comprising a plurality of cavities, wherein the cavities each have dimensions defining the cavity, the 
dimensions including base edge lengths, and wherein at least 10% of pairs of adjacent cavities have 
at least one base edge length different between tfie two cavities of the pair. 


Mr- 



95. (AMENDED) A production tool suitable for use in manufacturing an abrasive article 
/ J comprising a plurality of cavities, wherein thef cavities each have dimensions defining the cavity, the 

dimensions including base edge lengths, and/wherein at least 30% of pairs of adjacent cavities have 
at least one base edge length different between the two cavities of the pair. 

96. (AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a plurality of cavities, whereinfthe cavities each have dimensions defining the cavity, the 
dimensions including base edge lengths, and wherein at least 50% of pairs of adjacent cavities have 
at least one base edge length different between the two cavities of the pair. 

-98= (3^GE-AMENDED)-A-produetion^ 


comprising a first and second plurality of cawies, wherein the first plurality of cavities each have a 
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first geometric shape including a base and first plurality of base edge lengths forming the base of Lhe 
geometric shape and the second plurality of cavities each have a Second geometric shape including a 
base and second plurality of base edge lengths forming the base pf the g6oinetric shape, wherein at 
least one of lhe base edge lengths of the first plurality is different from all of the base edge lengths of 
the second plurality of base edge lengths, and wherein the production tool is a coating roll. 

99. (TWICE AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a first, second, and third plurality of cavities, wherein the first plurality of cavities each 
have a first geometric shape including a base and first plurality of base edge lengths forming the base 

of the geometric shape, the second plurality of cavities each have a second geometric shape including 

f 

a base and second plurality of base edge lengths forming the base of the geometric shape, and the 

J 

third plurality of cavities each have a third geometric shape including a base and third plurality of 
base edge lengths forming the base of the geometric shapd wherein at least one of the base edge 
lengths of the first plurality is different from all of the base edge lengths of the second and third 

plurality of base edge lengths, wherein at least one of the/base edge lengths of the second plurality is 

i 

different from all of the base edge lengths of the first and third plurality of base edge lengths, and 
wherein the production tool is a coating roll. 


100. (TWICE AMENDED) A production tool suitable for use in manufacturing an abrasive article 

comprising a first, second, third, and fourth plurality of cavities, wherein the first plurality of cavities 

I 

each have a first geometric shape including abase and first plurality of base edge lengths forming the 

base of the geometric shape, the second plurality of cavities each have a second geometric shape 

including a base and second plurality of base edge lengths forming the base of the geometric shape, 

the third plurality of cavities each have a third geometric shape including a base and third plurality of 

base edge lengths forming the base of the geometric shape, and the fourth plurality of cavities each 

have a fourth geometric shape including a base and fourth plurality of base edge lengths forming the 

/ 

base of the geometric shape, wherein at least on^ of the base edge lengths of the first plurality is 


different from all of the base edge lengths of thc sccondrthit-draiid fourth plurality-of base edge— 
lengths, wherein at least one of the base edge lengths of the second plurality is different from all of 
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the base edge lengths of the first, third, and fourth plurality oi"base edge lengths, wherein at least one 
of the base edge lengths of the third plurality is different from all of the base edge lengths of the first, 
second, and fourth plurality of base edge lengths, and whejpin the production tool is a coating roll. 

101. (TWICE AMENDED) A production tool suitable/for use in manufacturing an abrasive article 
comprising a plurality of cavities, wherein the cavities each have dimensions defining the cavity, the 
dimensions including base edge lengths, wherein at least 10% of pairs of adjacent cavities have at 
least one base edge length different between the two canities of the pair, and wherein the production 
tool is a coaling roll. 

102. (TWICE AMENDED) A production tool suitable for use in manufacturing an abrasive articJe 
comprising a plurality of cavities, wherein the cavities each have dimensions defining Lhe cavity, the 
dimensions including base edge lengths, wherein at least 30% of pairs of adjacent cavities have at 
least one base edge length different between the twof cavities of the pair, and wherein the production 
tool is a coating roll. 


103. (TWICE AMENDED) A production tool suitable for use in manu r acmring an abrasive article 
comprising a plurality of cavities, wherein the caiities each have dimensions defining the cavity, the 
dimensions including base edge lengths, wherein at least 50% of pairs of adjacent cavities have at 
least one base edge length different between the/two cavities of the pair, and wherein the production 
tool is a coating roll. 


104. (TWTCE AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a plurality of cavities, wherein the fcavities each have dimensions defining the cavity, the 
dimensions including base edge lengths, wherein at least two adjacent cavities have at least one base 
edge length different between the two cavities, and wherein the production tool is a coating roll 


105. (TWICE AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a first and second plurality of/cavities, wherein the first plurality of cavities each have a 
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first geometric shape including a base and first plurality of basaedge lengths forming the base of the 
geometric shape and Lhe second plurality of cavities each have/a second geometric shape including a 
base and second plurality of base edge lengths forming the baAe of the geometric shape, wherein at 
Jea$i one of the base edge lengths of the first plurality is different from all of the base edge lengths of 
the second plurality of base edge lengths, and wherein the production tool is an engraved metal roll. 

106. (TWICE AMENDED) A production tool suitable fpr use in manufacturing an abrasive article 
comprising a first, second, and third plurality of cavities, wherein the first plurality of cavities each 
have a first geometric shape including a base and first plurality of base edge Jengths forming the base 
of the geometric shape, the second plurality of cavities each have a second geometric shape including 
a base and second plurality of base edge lengths foiming the base of the geometric shape, and the 
third plurality of cavities each have a third geometric shape including a base and third plurality of 
base edge lengths forming the base of the geometric shape, wherein at least one of the base edge 
lengths of the first plurality is different from all of the'base edge lengths of the second and third 
plurality of base edge lengths, wherein at least one oftbe base edge lengths of the second plurality is 
different from all of the base edge lengths of the first and third plurality of base edge lengths, and 
wherein the production tool is an engraved metal roll. 


107. (TWTCE AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a first, second, third, and fourth plurality of cavities, wherein the first plurality of cavities 
each have a first geometric shape including a base and first plurality of base edge lengths forming the 
base of the geometric shape, the second plnrali/y of cavities each have a second geometric shape 
including a base and second plurality of base edge lengths forming the base of the geometric shape, 
the third plurality of cavities each have a third geometric shape including a base and third plurality of 
base edge lengths forming the base of the geometric shape, and the fourth plurality of cavities each 
have a fourth geometric shape including a base and fourth plurality of base edge lengths forming the 
base of the geometric shape, wherein at least one of the base edge lengths of the first plurality is 

differrarffo^ 

lengths, wherein at Jeast one of the base edge lengths of the second plurality is different from all of 
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the base edge lengths of the first, third, and fourth plurality of bajfe edge lengths, wherein at least one 
of the base edge lengths of the third plurality is different from all of the base edge lengths of the first, 
second, and fourth plurality of base edge lengths, and wherein tpe production tool is an engraved 
metal roll, 

1 08. (TWICE AMENDED) A production tool suitable for/use in manufacturing an abrasive article 
comprising a plurality of cavities, wherein the cavities eachmave dimensions defining the cavity, the 
dimensions including base edge lengths, wherein at least 10% of pairs of adjacent cavities have at 
least one base edge length different between the two cavities of the pair, and wherein the production 
tool is an engraved metal roll. 

* — /109. (TWICE AMENDED) A production tool suitabl/j for use in manufacturing an abrasive article 


j comprising a plurality of cavities, wherein the cavities each have dimensions defining the cavity, the 
dimensions including base edge lengths, wherein at least 30% of pairs of adjacent cavities have at 
least one base edge lenglh different between the two f avities of the pair, and wherein the production 
tool is an engraved metal roll. 

110. (TWICE AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a plurality of cavities, wherein the cavities each have dimensions defining the cavity, the 
dimensions including base edge lengths, whereiiyat least 50% of pairs of adjacent cavities have at 
least one base edge length different between the/two cavities of the pair, and wherein the production 
tool is an engraved metal roll. 

111. (TWICE AMENDED) A production jfool suitable for use in manufacturing an abrasive 
article comprising a plurality of cavities, wherein the cavities each have dimensions defining the 
cavity, the dimensions including base edgeflengths, wherein at least two adjacent cavities have at 
least one base edge length different betwefen the two cavities, and wherein the production tool is 
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133. (NEW) A method of making a production tool, tfte method comprising; 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a plurality of cavities, wherein the cavities each have dimensions defining the cavity, 
and wherein at least 10% of pairs of adjacent cavitie^have at least one dimension different between 
the two cavities of the pair; and 

forming the production tool using the desigj* 

134. (NEW) A method of making a production iool, the method comprising: 

creating a design for a production tool fo| manufacturing an abrasive article, the production 
tool comprising a plurality of cavities, wherein the cavities each have dimensions defining the cavity, 
and wherein at least 30% of pairs of adjacent cavities have at least one dimension different between 



the two cavities of the pair; and 

forming the production tool using the/Hesign. 


(NEW) A method of making a production tool, the method comprising: 

/ 

creating a design for a production tool for manufacturing an abrasive article, the production 

I 

tool comprising a plurality of cavities* wherein the cavities each have dimensions defining the cavity, 

/ 

and wherein at least 50% of pairs of adjacent cavities have at least one dimension different between 
the two cavities of the pair; and j 

forming the production tool u$5ng the design. 


136, (NEW) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a plurality of cavities, wherein the cavities each have a geometric shape, dimensions 
defining the cavity, and angles fc/ming the geometric shape, wherein the angles are different in at 
least two of the cavities, and further wherein at least 10% of pairs of adjacent cavities have at least 
one dimension different between the two cavities of the pair, and 
— — forming~the prcRJuctiontoolusing thedesign. - — 
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137. (NEW) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a first and second plurality of cavities, wherein the first plurality of cavities each 
have a first geometric shape and first plurality ofl angles forming the geometric shape and the second 
plurality of cavities each have a second geometmc shape and second plurality of angles forming the 
geometric shape, wherein at least one of the angles of the first plurality is different from all of the 
angles of the second plurality of angles, and wnerein the production tool is a coating roll; and 

forming the production tool using the design. 

138. (NEW) A method of making a production tool, the method comprising: 

creating a design for a production tocfl for manufacturing an abrasive article, the production 
tool comprising a first, second, and third plurality of cavities, wherein the first plurality of cavities 
each have a first geometric shape and first plurality of angles forming the geometric shape, the 
second plurality of cavities each have a second geometric shape and second plurality of angles 
forming the geometric shape, and the third plurality of cavities each have a third geometric shape and 
third plurality of angles forming the geometric shape, wherein at least one of the angles of the first 
plurality is different from all of the angles of the second and third plurality of angles, wherein at least 
one of the angles of the second plurality/is different from all of the angles of the first and third 
plurality of angles, and wherein the production tool is a coating roll; and 

forming the production tool using the design. 

139. (NEW) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a first, second, third', and fourth plurality of cavities, wherein the first plurality of 
cavities each have a first geometric /shape and first plurality of angles forming the geometric shape, 
the second plurality of cavities each have a second geometric shape and second plurality of angles 
forming the geometric shape, the third plurality of cavities each have a third geometric shape and 


tliird plurality of angles forming the geometric shaperand the fourth -plurality of-eavities each-havea- 
fourth geometric shape and fourth plurality of angles forming the geometric shape, wherein at least 
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one of the angles of the first plurality is different froinMl of the angles of the second, third, and 
fourth plurality of angles, wherein at least one of the jpgles of the second plurality is different from 


all of the angles of the first, third, and fourth plurality 
the third plurality is different from all of the angles oi 
and wherein the production tool is a coating roJl; and 
forming the production tool using the design 


of angles, wherein at least one of the angles of 
the first, second, and fourth plurality of angles, 


140. (NEW) A method of making a production tdol, the method comprising: 
creating a design for a production tool for manufacturing an abrasive article, the production 

tool comprising a plurality of cavities, wherein the c ivities each have dimensions defining the cavity, 
J wherein at least 10% of pairs of adjacent cavities ha /e at least one dimension different between the 
tw0 cav itics of the pair, and wherein the production tool is a coating roll; and 
(Js ^ — 7forming the production tool using the design, 

141. (NEW) A method of making a production ftool, the method comprising: 
creating a design for a production tool for|manufacturing an abrasive article, the production 

tool comprising a plurality of cavities, wherein the cavities each have dimensions defining the cavity, 
wherein at least 30% of pairs of adjacent cavities|have at least one dimension different between the 
two cavities of the pair, and wherein the production tool is a coating roil; and 
forming the production tool using the design. 



142. (NEW) A method of making a production tool, the method comprising: 

creating a design for a production too| for manufacmring an abrasive article, the production 
tool comprising a plurality of cavities, wherein the cavities each have dimensions defining the cavity, 
wherein at least 50% of pairs of adjacent cavities have at least one dimension different between the 
two cavities of the pair, and wherein the production tool is a coating roll; and 
forming the production tool using the design. 


143. (NEW) A method of making a production tool, the method comprising: 
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creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a plurality of cavities, wherein the cavities each have a geometric shape, dimensions 
defining the cavity, and angles forming the geometric shape, wherein the angles are different in at 
least two of the cavities, wherein at least 10% of pairs of adjacent cavities have at least one dimension 
different between the two cavities of the pair, and wherein the production tool is a coating roll; and 

forming the production tool using the design. 

144. (NEW) A method of making a production tool, the method comprising: 
creating a design for a production tool for manufacturing an abrasive article, the production 

tool comprising a plurality of cavities, wherein the cavities each have dimensions defining the cavity, 
wherein at least two adjacent cavities have at least one dimension different between the two cavities, 
and wherein the production tool is a coating roll; and 
forming the production tool using the design. 

145. (NEW) A method of making a production/tool, the method comprising: 

creating a design for a production tool foy manufacturing an abrasive article, the production 
tool comprising a plurality of cavities defining at least a first and a second group, wherein a first 
group of cavities has a first shape and a second group of cavities has a second, different, shape, and 
wherein the production tool is a coating roll; and 

forming the production tool using the design. 


146. (NEW) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 

tool comprising a plurality of cavities defining at least a first and a second group, wherein a first 

group of cavities has a first size and a second group of cavities has a second, different, size, and 

wherein the production tool is a coating roll; and 

forming the production tool using ihe design. 


1 47. (NEW) A method of making a production tool, the method comprising: 
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creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a plurality of cavities defined by substantially distinct and discernible boundaries 
which include substantially specific dimensions, wherein a first cavity has specific first dimensions 
and a second cavity has specific second dimensions, each df said cavities has a boundary defined by at 
least four planar surfaces, wherein adjacent pjanar surface* of one cavity meet at an edge to define an 
angle of intersection therebetween, wherein at least one angle of intersection of said first cavity is 
different from all the angles of intersection of said seconfl cavity, and wherein the production tool is a 
coating roll; and 

fonning the production tool using the design, 

148. (NEW) A method of making a production tool! the method comprising: 
creating a design for a production tool for manufacturing an abrasive article, the production 

tool comprising a first and second plurality of cavities', wherein Lhe first plurality of cavities each have 
a first geometric shape and first plurality of angles fofming the geometric shape and the second 
plurality of cavities each have a second geometric syipe and second plurality of angles forming the 
geometric shape, wherein at least one of the angles of the first plurality is different from all of the 
angles of the second plurality of angles, and whereih the production tool is an engraved metal roll; 
and / 

forming the production tool using the design. 

149. (NEW) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a first, second, and third plurality of cavities, wherein the first plurality of cavities 
each have a first geometric shape and first plurality of angles forming the geometric shape, the second 
plurality of cavities each have a second georhetric shape and second plurality of angles fonning the 
geometric shape, and the third plurality of ciavitics each have a third geometric shape and third 
plurality of angles forming the geometric diape, wherein at least one of the angles of the first plurality 
nFdiffer^frohTai^n 

the angles of the second plurality is different from all of the angles of the first and third plurality of 
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angles, and wherein the production tool is an engraved meial roll; and 
forming the production tool using the design. 

150. (NEW) A method of making a production tool, t^ke method comprising: 
creating a design for a production tool for manufacturing an abrasive article, Lhe production 

tool comprising a first, second, third, and fourth plurality of cavities, wherein the first plurality of 
cavities each have a first geometric shape and first plurality of angles forming the geometric shape, 
the second plurality of cavities each have a second geometric shape and second plurality of angles 
forming the geometric shape, the third plurality of cavities each have a third geometric shape and 
third plurality of angles forming the geometric shap d and the fourth plurality of cavities each have a 
fourth geometric shape and fourth plurality of angles Forming the geometric shape, wherein at least 
one of the angles of the first plurality is different from all of the angles of the second, third, and 
fourth plurality of angles, wherein ai least one of thfe angles of the second plurality is different from 
all of the angles of the fust, third, and fourth plurality of angles, wherein at least one of the angles of 
the third plurality is different from all of the angle| of the first, second, and fourth plurality of angles, 
and wherein the production tool is an engraved mital roll; and 
forming the production tool using the design. 

151. (NEW) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a plurality of cavities, wherein lHe cavities each have dimensions defining the cavity, 
wherein at least 10% of pairs of adjacent cavities have at least one dimension different between the 

two cavities of the pair, and wherein the production tool is an engraved metal roll; and 

l 

forming the production tool using the design. 

152. (NEW) A method of making a production tooJ, the method comprising: 

creating a design for a production topi for manufacturing an abrasive article, the production 
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tool comprising a plucky of cavities, wherein the cavities eacp have dimensions defining the cavity, 
wherein at least 30% of pairs of adjacent cavities have at least/one dimension different between the 
two cavities of the pair, and wherein the production tool is an engraved metal roll; and 
forming the production tool using the design. / 


153. (NEW) A method of making a production tool, the 


method comprising: 


creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a plurality of cavities, wherein the cavities each have dimensions defining the cavity, 
wherein at least 50% of pairs of adjacent cavities have at least one dimension different between ihe 
two cavities of the pair, and wherein the production tool p an engraved metal roll; and 
forming the production tool using the design. 

154. (NEW) A method of making a production toot the method comprising; 
!T~T creating a design for a production tool for manufacturing an abrasive article, ihe production 

*Q / tool comprising a plurality of cavities, wherein the canities each have a geometric shape, dimensions 
defining the cavity, and angles forming the geometric shape, wherein the angles are different in at 
least two of the cavities, wherein at least 10% of pairs of adjacent cavities have at least one dimension 
different between the two cavities of the pair, and Wherein the production tool is an engraved metal 
roll; and / 

— — -f 

155. (NEW) A method of making a production tool, the method comprising: 

creating a design for a production tool t^>r manufacturing an abrasive article, the production 
tool comprising a plurality of cavities, wherein the cavities each have dimensions defining the cavity, 
wherein at least two adjacent cavities have at least one dimension different between the two cavities, 
and wherein the production tool is an engraved metal roll; and 

forming the production tool using the design. 


156. (NEW) A method of making a production tool, the method comprising: 
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creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a plurality of cavities defining at least a first And a second group, wherein a first 
group of cavities has a first shape and a second group of cavities has a second, different, shape, and 
wherein the production tool is an engraved metal roll; and 

forming the production tool using the design. 



1 57. (NEW) A method of making a production tool, the/method comprising: 
creating a design for a production tool for manufacturing an abrasive article, the production 

tool comprising a plurality of cavities defining at least a fiist and a second group, wherein a first 
group of cavities has a first size and a second group of catties has a second, different, size, and 
wherein the production tool is an engraved metal roll; anci 
forming the production tool using the design. 

158. (NEW) A method of making a production tool, jhe method comprising: 
creating a design for a production tool for manufacturing an abrasive article, the production 

tool comprising a plurality of cavities defined by substantially distinct and discernible boundaries 
which include substantially specific dimensions, wherein a first cavhy has specific fust dimensions 
and a second caviLy has specific second dimensions* eabh of said cavities has a boundary defined by at 
least four planar surfaces wherein adjacent planar surfaces of one cavity meet at an edge to define an 
angle of intersection therebetween, wherein at least one angle of intersection of said first cavity is 
different from all the angles of intersection of said second cavity, and wherein the production tool is 
an engraved metal roll; and 

forming the production tool using the desigri. 


159. (NEW) A methods of making a production tool, the method comprising: 

creating a design for a production tool for/manufacturing an abrasive article, the production 
tool comprising a plurality of cavities, wherein the cavities each have dimensions defining the cavity, 
the dimenslon^^ 

have at least one base edge length different between the two cavities of the pair; and 
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forming the production tool using the design. 

160. (NEW) A method of making a production tool, the method comprising: 
creating a design for a production tool fdr manufacturing an abrasive article, the production 

tool comprising a plurality of cavities a pluraJity/of cavities, wherein the cavities each have 
dimensions defining the cavity, the dimensions including base edge lengths, and wherein at least 30% 
of pairs of adjacent cavities have at least one base edge length different between the two cavities of 
the pair; and 

forming the production tool using the tlesign. 

161. (NEW) A method of making a production tool, the method comprising: 
creating a design for a production tool for manufacturing an abrasive article, the production 

tool comprising a plurality of cavities, wherdm the cavities each have dimensions defining the cavity, 
&e dimensions including base edge lengthsJand wherein at least 50% of pairs of adjacent cavities 
6 / have at least one base edge length different between the two cavities of the pair; and 
forming the production tool using the design. 

162. (NEW) A method of making a production tool, the method comprising: 
creating a design for a production tool for manufacturing an abrasive article, the production 

tool comprising a first and second plurality of cavities, wherein the first plurality of cavities each have 
a first geometric shape including a base and first plurality of base edge lengths forming the base of the 
geometric shape and the second plurality of cavities each have a second geometric shape including a 
base and second plurality of base edge lengths forming the base of the geometric shape, wherein at 
least one of the base edge lengths of the first plurality is different from all of the base edge lengths of 
the second plurality of base edge lengtp, and wherein the production tool is a coating roll; and 
forming the production Lool using the design. 


163. (NEW) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
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tool comprising a first, second, and third plurality of cavities, wherein the first plurality of cavities 
each have a firsL geometric shape including a base and first plurality of base edge lengths forming the 
base of the geometric shape, the second plurality of cavities each have a second geometric shape 
including a base and second plurality of base edge lengths fofming the base of the geometric shape, 
and the third plurality of cavities each have a third geometric shape including a base and third 
plurality of base edge lengths forming the base of the geomfetric shape, wherein at least one of the 
base edge lengths of the first plurality is different from all of the base edge lengths of the second and 
third piuraJity of base edge lengths, wherein at least one of the base edge lengths of the second 
plurality is different from all of the base edge lengths of pe first and third plurality of base edge 
lengths, and wherein the production tool is a coating roll; and 
forming the production tool using the design. / 

] 64. (NEW) A method of making a production tool, the method comprising: 

creating a design for a production tool for mahufacmring an abrasive article, the production 
tool comprising a first, second, third, and fourth plurality of cavities, wherein the first plurality of 
cavities each have a first geometric shape including a base and first plurality of base edge lengths 
forming the base of the geometric shape, the second plurality of cavities each have a second 
geometric shape including a base and second plurality of base edge lengths forming the base of the 
geometric shape, the third plurality of cavities each have a third geometric shape including a base 
and third plurality of base edge lengths forming Ahe base of the geometric shape, and the fourth 
plurality of cavities each have a fourth geometric shape including abase and fourth plurality of base 
edge lengths forming the base of the geometric shape, wherein at least one of the base edge lengths 
of the first plurality is different from all of the! base edge lengths of the second, third, and fourth 
plurality of base edge lengths, wherein at least one of the base edge lengths of the second plurality is 
different from all of the base edge lengths of the first, third, and fourth plurality of base edge lengths, 
and wherein at least one of the base edge lengths of the third plurality is different from all of the base 
edge lengths of the first, second, and fourth plurality of base edge lengths, and wherein the 
production tool is a coating roll; and / 

forming the production tool using the design. 
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1 65 . (NEW) A method of making a production tool, the mfethod comprising: 

creating a design fox a production tool for manufactmng an abrasive article, the production 
tool comprising a plurality of cavities, wherein the cavities each have dimensions defining the cavity, 
the dimensions including base edge lengths, wherein at leafct 10% of pairs of adjacent cavities have at 
least one base edge length different between the two cavit|bs of the pair, and wherein the production 
tool is a coating roll; and 

forming the production tool using the design. 

1 66. (NEW) A method of making a production tool, tAe method comprising: 
creating a design for a production tool for manufacturing an abrasive article, the production 

tool comprising a plurality of cavities, wherein the caviiies each have dimensions defining the cavity, 
the dimensions including base edge lengths, wherein at least 30% of pairs of adjacent cavities have at 
least one base edge length different between the two cavities of the pair, and wherein the production 
tool is a coating roll; and / 
forming the production tool using the design] 

167. (NEW) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a plurality of cavities, wherein the cavities each have dimensions defining the cavity, 
the dimensions including base edge lengths, whe/ein at least 50% of pairs of" adjacent cavities have at 
least one base edge length different between the two cavities of the pair, and wherein the production 
tool is a coating roll; and / 

foiming the production tool using the design. 

168. (NEW) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 


tool comprising a plurality of cavities, wherein the cavities each have dimensions-defining the cavity,- 
the dimensions including base edge lengths/ wherein at least Lwo adjacent cavities have at least one 
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base edge length different between the two cavities, and whefein the production tool is a coating roll; 
and / 
forming the production tool using the design. / 

169. (NEW) A method of making a production tool, tfie method comprising: 

creating a design for a production tool for mamifacturing an abrasive article, the production 
tool comprising a first and second plurality of cavities/ wherein the first plurality of cavities each 
have a first geometric shape including a base and firsy plurality of base edge lengths forming the base 
of the geometric shape and the second plurality of canities each have a second geometric shape 
including a base and second plurality of base edge Lengths forming the base of the geometric shape, 
wherein at least one of the base edge lengths of the first plurality is different from all of the base 
edge lengths of the second plurality of base edge lengths, and wherein the production tool is an 
engraved metal roll; and / 


170. (NEW) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a first, second, and third plurality of cavities, wherein the first plurality of cavities 
each have a First geometric shape including a base and first plurality of base edge lengths forming the 
base of the geometric shape, the second plurality of cavities each have a second geometric shape 
including a base and second pluralky ofVbase edge lengihs forming the base of the geometric shape, 
and the third plurality of cavities each nave a third geometric shape including a base and third 
plurality of base edge lengths forming ihe base of the geometric shape, wherein at least one of the 
base edge lengths of the first plurality is different from all of the base edge lengths of the second and 
third plurality of base edge lengthsjwherein at least one of the base edge lengths of the second 
plurality is different from all of the base edge lengths of the first and third plurality of base edge 
lengths, and wherein the production tool is an engraved metal roll; and 

— forming the produciiontj6oI-using the design; 



forming the production tool using the design. 
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171. (NEW) A method of making a production tool, the method! compri sing: 

creating a design for a production tool for manufacturing Jn abrasive article, the producdon 
tool comprising a first, second, third, and fourth plurality of cavities, wherein the first plurality of 
cavities each have a first geometric shape including a base and first plurality of base edge lengths 
forming the base of the geometric shape, the second plurality of cavities each have a second 
geometric shape including a base and second plurality of base edge lengths forming the base of the 
geometric shape, the third plurality of cavities each have a thirfd geometric shape including a base 
and third plurality of base edge lengths forming the base of trfe geometric shape, and the fourth 
plurality of cavities each have a fourth geometric shape including a base and fourth plurality of base 
edge lengths forming the base of the geometric shape, whenein at least one of the base edge lengths 
of the first plurality is different from all of the base edge idhgths of the second, third, and fourth 
plurality of base edge lengths, wherein at least one of the base edge lengths of the second plurality is 
different from all of the base edge lengths of the first, third, and fourth plurality of base edge lengths, 
wherein at least one of the base edge lengths of the third plurality is different from all of the base 
edge lengths of the first, second, and fourth plurality offbase edge lengths, and wherein the 
production tool is an engraved metal roll; and / 

forming the production tool using the design. / 

172. (NEW) A method of making a production tjpol, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a plurality of cavities, wherein tne cavities each have dimensions defining the cavity, 
the dimensions including base edge lengths, whferein at least 10% of pairs of adjacent cavities have at 
least one base edge length different between xht two cavities of the pair, and wherein the production 
too) is an engraved metal roll; and / 

forming the production tool using they design. 


173. 


(NEW) A method of making a production tool, the method comprising: 
creating a design for a production ifo^ 


09/18/01 12:53 FAX 612 303^f2$ 


MUETING AND RAASCH 


@030 



Supplemental Preliminary Amendment Page 29 of 32 

Serial No.: 09/520,032 
Filed: 6 March 2000 

For: TOOLS TO MANUFACTURE ABRASIVE ARTICLES 

tool comprising a pIuraliLy of cavities, wherein the cavities each have dimensions defining Lhe cavity, 
the dimensions including base edge lengths* wherein at least 30% of pairs of adjacent cavities have at 
least one base edge length different between the two cav/ties of the pair, and wherein the production 
tool is an engraved metal roll; and 

forming the production tool using the design. 

174. (NEW) A method of making a production tool, the method comprising: 

creating a design for a production tool for manufacturing an abrasive article, the production 
tool comprising a plurality of cavities, wherein the cavities each have dimensions defining the cavity, 
the dimensions including base edge lengths, wherein at least 50% of pairs of adjacent cavities have at 
<g / least one base edge length different between the two cavities of the pair, and wherein the production 
tool is an engraved metal roll; and 

forming the production tool using the design. 


175. (NEW) A method of making a production tool, the method comprising: 

creating a design for a production tcx/l for manufacturing an abrasive article, the production 
tool comprising a plurality of cavities, wherein the cavities each have dimensions defining the 
cavity, the dimensions including base ed^/ lengths, wherein at least two adjacent cavities have at 
least one base edge length different between the two cavities, and wherein the production tool is 
an engraved metal roll; and / 

forming the production tool using the design. 


